A R Dennison FRCS C J Alcock MRCP FRCR C H Mason BM BCh B J Britton MS FRCS C H Paine DM FRCR Departments ofSurgery, Radiotherapy, Oncology and Pathology, John Radcliffe Hospital, Oxford A case is reported of a catecholamine-secreting non-chromaffin paraganglioma arising in the retroperitoneum, where the first symptoms were caused by a metastasis in the right iliac bone.
Case report
In February 1979, a 22-year-old woman presented to her general practitioner because of pain in the right hip. In August of that year, radiographs revealed a destructive lesion in the right ilium (Figure 1 ). An exploratory operation was performed and this revealed a vascular tumour which was biopsied. The histology was initially reported as a haemangio-endothelioma, but on later review this was changed to one of chemodectoma (non-chromaffin paraganglioma) ( Figure 2 ). The tumour was treated with radiotherapy to the right ilium and 4500 cGy was delivered to the tumour in 22 treatments over 30 days, using cobalt-60 gamma rays, with symptomatic improvement. The patient's pain was gradually relieved although in December 1979 the urinary hydroxy-methylmandelic acid (HMMA) was 27.3 mg/24 hours (normal 1.8-7.1). No further investigations were performed, and she remained asymptomatic for three years. In November 1982, however, she complained of pain in the sacral region, numbness of the perineum, difficulty with micturition and a loss of sensation on defaecation. Computed tomography ( Figure 3 ) revealed a 5 cm mass to the right of the aortic bifurcation.
The distribution of symptoms seemed difficult to explain precisely and a laparotomy was performed, revealing an 8 x 8 cm tumour anterior to the bodies of the fifth lumbar and first sacral vertebrae. Careful examination of the abdomen at laparotomy showed no metastatic tumour in other sites or organs, nor was there evidence of direct extension to the iliac bone or elsewhere.
The mass was reddish pink in colour and obviously highly vascular. Despite this aggressive appearance, it remained quite freely mobile within the ileal mesentery (which it seemed to have 'Accepted 15 April 1985 Figure 1. X-ray of pelvis showing a destructive lesion in the right ilium invaded by anterior extension from a retroperitoneal position) and it was possible to remove the mass by careful dissection without damaging any adjacent structures. During removal of the tumour the anaesthetist noticed a supraventricular tachycardia which required treatment with disopyramide. Shortly after removal of the tumour, marked hypotension developed, the systolic pressure falling to 60 mmHg, and this responded poorly to the initial fluid replacement and pressor agents administered.
In the recovery room, acute pulmonary oedema developed and the patient required reintubation and ventilation in the intensive care unit. Initially the pulmonary oedema was resistant to diuretics, but with careful monitoring and the use of a Swan-Ganz catheter for 24hours, the patient's cardiac and general condition rapidly improved. She was discharged home 8 days later.
Pathology: The abdominal tumour consisted of a lobulated mass of pink tissue measuring 8 x 8 cm and weighing 120 g. Its cut surface was a homogeneous red/brown with foci of calcification and infarction. Blocks taken were fixed in dichromate (Orth's solution), embedded in paraffin and processed routinely. Standard 6 , sections were stained by haematoxylin and eosin, Gordon and Sweet's method for reticulin, Grimelius and Giemsa techniques. Further material was fixed in 4% glutaraldehyde for electron microscopy.
Histological sections showed a tumour divided into lobules by thick fibrovascular septae. The tumour had an organoid pattern with cells arranged in small clusters surrounded by connective tissue stroma containing prominent thinwalled blood vessels (Figure 4 ). The tumour cells i© 1985 The Royal Society of Medicine 0141-0768/85/090763-03/$02.00/0 had abundant, finely granular eosinophilic cytoplasm and moderately pleomorphic, round or ovoid nuclei with a diffuse chromatin pattern and inconspicuous eosinophilic nucleoli. Occasional hyperchromatic nuclei were also present and there were scattered, multinucleate tumour giant cells. Mitotic figures were infrequent (less than 1 per 10 high power fields) and there was no evidence of vascular invasion.
Tissue fixed in dichromate gave a negative chromaffin reaction and the typical packeting of cells or 'Zellballen' arrangement was well demonstrated by the reticulin stain. Very occasional cells gave a positive argyrophil reaction, whilst further small groups of cells showed granular cytoplasmic staining by the Giemsa technique; however, the significance of these observations is unclear (Taxy et al. 1980) . Electron microscopy showed plentiful cytoplasmic secretory granules ( Figure 5) .
Sections from the retroperitoneal tumour were stained with a monoclonal antibody against 5-HT using the indirect immunoperoxidase technique (Cuello et al. 1982 ) and these showed no evidence of 5-HT secretion. Further sections were stained using the indirect immunoperoxidase technique with commercially available antisera against gastrin, calcitonin, VIP (Ortho Diagnostic Systems), glucagon (Novo Laboratories Ltd), ACTH (Wellcome Reagents Ltd), somatostatin, pancreatic polypeptide, and insulin (Miles Laboratories Ltd). There was no evidence of secretion of these substances by the tumour.
Sections from the original lesion in the right ilium showed a histological appearance closely resembling that of the retroperitoneal tumour with typical nests of tumour cells surrounded by vascular connective tissue stroma (Figure 2) . The retroperitoneal lesion was considered to be a malignant non-chromaffin paraganglioma which had given rise to a metastasis in the right ilium.
Discussion
Non-chromaffin paragangliomas (chemodectomas) may arise in many different sites: tumours in the mediastinum, lungs, ileal mesentery, perineal body, nasal 1969 , Smalley et al. 1977 , Chandrashekar et al. 1980 . In 2 of 3 cases reported by Chandrashekar et al. (1980) bony metastases were noted, and in their review 8 patients out of 26 on whom there were sufficient data had evidence of distant metastases (Olsen & Abell 1969 , Hewitt et al. 1972 ). These retroperitoneal non-chromaffin paragangliomas tend to be more malgnant than those arising elsewhere (Olsen & Abell 1969) , as most paragangliomas are considered benign (Palacios 1970) . In our patient it appears that the metastasis presented some three years before the primary lesion.
Catecholamine-secreting tumours are rare (about 1:10 000 of all tumours) and mostly occur as phaeochromocytomas. Macroscopically they are chromaffin-positive. Chemodectomas do not normally secrete significant amounts of catecholamines. Levitt et aL (1969) 1961 , Molinatti et al. 1959 and the case described here seems to fall into this small group. Support for this comes from the single elevated urinary HMMA and blood sugar levels in the hypoglycaemic range on three occasions. The patient had for many years had palpitations when lying face down and stated that these symptoms had been cured by the removal of the tumour. Pre-and peroperative hypertension, which changed to hypotension after removal of the tumour, and normal postoperative urinary HMMA levels, provide further evidence. Levitt et al. (1969) , in their review of the literature, noted that of 7 patients with catecholamine-secreting paragangliomas, one died of a hypotensive episode during surgery and another of a cerebral infarct after removal of a tumour from the carotid body region. In 7 cases the tumours were in the neck and manipulation of some of these tumours resulted in alterations in blood pressure (Fries & Chamberlin 1968 , Berdal et al. 1962 .
This case illustrates several unusual features. First, it seems likely that this tumour secreted catecholamines. Both the iliac bone and retroperitoneum are unusual locations for nonchromaffin paragangliomas, and function in these paragangliomas is also rare. Appropriate preoperative investigations would therefore be advisable before operating on paragangliomas, regardless of their location.
